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Introduction 65
The demand on potable water supply is increasing in line with economic growth and increase in industrial 66 output and commerce, and population growth. This is further exacerbated by the adverse impacts of climate 67 change on water supply. Consequently, water authorities are keen to explore alternative water sources to meet 68 the ever increasing demand. Among the alternatives, roof-ha rvested rainwater (RHRW) ha s been considered as 
74
The most significant issue in relation to RHRW reuse is the potential public health risks associated with 2005). This is not surprising considering faecal indicator bacteria exhibit differential survival rates compared to 5 sampled, the tap was sterilised with 96% ethanol, and allowed to run for 30 to 60 s to flush out water from the 123 tap. Samples were transported to the laboratory on ice, and processed within 8 to 10 h.
125
Isolation and enumeration of faecal indicators
126
The membrane filtration method was used to process the water samples (i.e., 100 ml) for faecal indicator 127 bacterial enumeration. Sample serial dilutions were made and filtered through 0.45-µm-pore-sized (47-mm-128 diameter) nitrocellulose membranes (Advantec, Tokyo, Japan) and placed on modified mTEC agar (Difco, min at 4°C. The supernatant was discarded, and the pellet was resuspended in 2 ml of sterile distilled water.
146
DNA was extracted using DNeasy blood and tissue kit (Qiagen), and stored at -80°C until use.
147
For PCR analysis of protozoan G. lamblia β-giardin and C. parvum COWP genes, 3-5 L water sample from each 148 tank was filtered through 3-μm p ore size membrane (47 mm diameter) (Advantec). After filtration, the 149 me mbrane was transferred into a petri dish. DNA was extracted directly on the filter using DNeasy blood and 150 tissue kit (Qiagen). In brief, 360 µl of buffer ATL was added to each filter paper. The filter paper was scraped 151 very well and discarded. Each sample was transferred into 1.5-ml micro centrifuge tube, and subjected to three (Advantec). The filter paper was washed with sterile STE buffer followed by centrifugation as described above.
197
The supernatant was discarded, and the pellet was resuspended in sterile distilled water. DNA was extracted 
270
VT 1 and VT2 genes, the detection limits were 10 gene copies. For G. lamblia β-giardin and C. parvum COWP genes, the detection limits were seven and te n ge ne copies respectively. Lo wer levels (i.e., one copy) were tested 272 for these targets, but the results were not reproducible for all replicates.
274
Prevalence of fa ecal indicator bacteria
275
The concentration of E. coli in water samples from RHRW ranged from < 1 to 3060 ± 456 CFU 100ml -1 of 276 water. For enterococci and C. perfringens spores, these figures were < 1 to 3400 ± 700 CFU 100ml
-1
, and < 1 to 277 200 ± 30 CFU 100ml -1 , respectively. Of the 100 samples tested, 42% samples ha d < 1 E. coli 100 ml -1 (Table 2 ).
278
Similarly, 17% and 54% of samples had < 1 enterococci and C. perfringens spores, respectively. Enterococci 
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Prevalence of pathogenic microorganisms
289
Of the 100 samples tested, 7% of samples were positive for A. hydrophila lip gene ( 
308
When a pathogen was present, it was assigned the value 1, and when a pathogen was absent, it was assigned the 309 value 0. The presence or absence of pathogens did not correlate with any of the indicator bacterial concentrations 310 (Table 4) . 
319
Detection of specific pathogens using traditional culture based methods is laborious and lack sensitivity (Toze et 320 al. 1999 ). Due to these limitations, we used PCR assays for the rapid detection of specific pa thogens. Before 321 application, the specificity of each primer and the PCR detection limit for each assay was rigorous ly evaluated. 
326
HF183 Bacteroides ma rker was chosen for spiking because it is unlike ly that the source of faecal contamination 327 in rainwater tanks would be of human rather than animal origin. Only 5% samples contained PCR inhibitory 328 subs tances, and a 10-fold serial dilution of DNA was required to remove the inhibitory effects.
329
In the 100 samples tested, 58% samples had > 1 CFU E. coli 100 ml -1 of water, and exceeded the Australian 331 Drinking Water Guidelines. The concentrations of E. coli and enterococci were highly variable in the water 332 samples, and some rainwater tanks (i.e., 5%) had > 1000 CFU E. coli and enterococci 100 ml -1 of water 333 suggesting high levels of faecal pollution. It has to be noted that samples were collected within 1-4 days after 334 rainfall which is when faecal and other organic matter deposited on the roof enters ta nks via roof runoff. This 335 was done to obtain information regarding the magnitude of faecal pollution in the worst case scenario.
336
Enterococci were more prevalent than E. coli, and of the 100 samples tested, 83% were positive for enterococci 337 compared to E. coli (58%). 
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parvum COWP genes were not detected. To our knowledge, enterohaemorrhagic E. coli has not been previously 364 isolated from RHRW samples. However, Cryptosporidium spp. has been found in rainwater cisterns in the U.S.
365
Virgin Islands (Crabtree et al. 1995) . It has to be noted that a larger volume of water samples (i.e., 100 L) were 366 screened for the detection of Cryptosporidium spp. in the USA. However, in this study up to 5 L of water 367 samples were screened for PCR assay. The re fo re, the assay used in this study could ha ve underestimated the 
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Greater odds ratios indicate a higher probability of change in the dependentvariable with a change in the 601 independent variable. 602
